assuming that mutation occurred only in males, or only in females. Of the 32 people approached, 24 held appointments as clinical geneticists, and 8 were paediatricians known to be involved in counselling for Duchenne muscular dystrophy.
Results
Of these 32, 18 returned answers. Reasons given by 9 (or their secretaries) who did not participate were that they were out of the country (2), were ill (1), were too busy (2), or were no longer concerned with counselling for Duchenne muscular dystrophy and felt that the Received for publication 30 June 1977 questionnaire was inappropriate (4). Five geneticists did not answer.
The genetic risks provided by the 18 respondents are tabulated in Table 1 . Though they had been asked for the 'genetic odds of being a carrier: being normal' only 4 gave their risks in this form. Most gave genetic chances expressed as a fraction and so the results have been presented like this for Table 1 . Eleven respondents named the method they used.
Only 5 respondents calculated genetic risks assuming unequal mutation rates, and therefore comparisons will mainly be made between the 18 sets of answers relating to assumed equal mutation rates in the 2 sexes. Most respondents were in agreement with the genetic risks for pedigrees (a) and (b), which had deliberately been made simple. Pedigrees (c), (d), and (e) were more complicated and of the total of 54 (18 x 3) possible answers, only 27 were 'correct'. Overall, 7 respondents out of the 18 gave entirely 'correct' answers. The reasons for believing these to be the correct answers were the consistencies of risks given by these 7, compared with the variation in answers given by the remaining 11, none of whom agreed with each other; the inclusion in the 7 of those geneticists who had published on the subject of counselling for Duchenne muscular dystrophy; and, most important, the mathematical justifications which will be presented below. In these calculations v = mutation rate in male gametes per X-linked gene per generation, and pmutation rate in female gametes.- (Haldane, 1935; Binet et al., 1957; Morton and Chung, 1959; Murphy and Chase, 1975 ) that in lethal X-linked recessive disorders, assuming equal mutation rates in males and females, the mother of an isolated case has a 2 in 3 chance of being a carrier. This is because if h is the proportion of carriers in the population, the next generation will receive ,u + v mutant chromosomes plus 4h (since each woman will, on average, produce 1 daughter). There will also be a loss of 4h since each woman will, on average, produce 1 son. Therefore,,u + v + 4h = h, and h = 2, + 2v. The proportion of affected boys will be 4h + ,. When u = v, the proportion of mothers who are carriers will be 2; when v = 0 it will be 4; and when u = 0 it will be 1. Presumably this was known to most of those who answered, for the genetic risk for the proposita in pedigree (b) was usually given as 1 in 6 (4
If mutation occurs only in males, then an isolated case, receiving an X chromosome only from his mother, can never be a new mutation. The mother of an affected boy in pedigree (b) is therefore a carrier, and the proposita has a risk of x x 1=1 If mutation occurs only in females, the probability of the mother being a carrier is 1, which gives the proposita a4 x4 x4 = X chance of being a carrier. This chance was only given by geneticist no. 4 of the 5 who answered this section.
PEDIGREE (C)
In the last 3 pedigrees, the chances that the female relatives of isolated cases are carriers are modified by the presence of healthy brothers or sons. Methods of incorporating such information are listed below, taking pedigree (c) as an example, and assuming firstly equal mutation rates.
(1) 'Bayesian' method, expounded by Murphy and Mutalik (1969) , and further explained by Stevenson and Davison (1970) , Chase (1975), and Emery (1976) . This method was used by geneticists 1, 3, 5, 6, 9, 11, 15, 16, and 18 . The important factor in pedigree (c) is the patient's grandmother's chance of being a carrier, and the calculations are shown in Table 2 . The proposita in pedigree (c) has half these risks, namely 1 in 66, 1 in 34, and 1 in 98, respectively. This method is rather complicated and it is easy to make mistakes with it in new situations. For instance, 4 of the 9 geneticists who admitted to using this method got 'wrong' answers.
(2) Relative probability method (C. 0. Carter, 1977, and J. H. Edwards, 1977, independent personal communications) . If one considers first the simple pedigree of an isolated case, his mother, and maternal grandmother, the relative probabilities of the boy being a new mutation:his mother being a new mutation: his grandmother being a carrier are 1 :1: 1. The probability that the grandmother would have 4 healthy sons, if a carrier, is 1 in 16. Thus the relative probabilities of the 3 situations become 1: 1 :, giving the grandmother a 1/221 chance of being a carrier, namely 1 in 33. Hence the chance of the proposita being a carrier is half this, namely 1 in 66.
If mutation occurs only in males, the initial relative (3) Combinatorial method. Geneticist no. 2 used the method described by Maag and Gold (1975) Prior probability if she has no affected antecedent relatives Conditional probability, after she has had 4 healthy sons and I affected grandson Joint probability Relative probability Absolute probability Assuining mutation in males only (u = 0) Prior probability Conditional probability Joint probability Relative probability Absolute probability Assumning mnutation in females only Emery and Morton (1968) showed how risks provided by the pedigree and the CK level might be combined by multiplying the odds together. Techniques for measuring CK have not improved much since then and there is no reason why more weight should be given to odds provided by CK level than to genetic odds. Indeed, there are good reasons for declining to do an unreliable test when the person involved is so far from any affected relative that the a priori risks are low.
The above calculations apply to all lethal X-linked recessive diseases and can apply to those that are nonlethal if the prior probabilities are modified appropriately (see Binet et al., 1957; Stevenson and Davison, 1970; Emery, 1976 
